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BASIC-ABSTRACT: 

NOVELTY - The electrodic plates placed opposite to cathode and anode (12, 13) 
forms anodic and cathodic channels. The terminal end of channel walls of 
anodic channel is provided with hydrophobic and hydrophilic areas (HPy, HPs). 

USE - The solid polymer type fuel battery for electricity generation. 

ADVANTAGE - Stable electricity is generated. The water storing area helps in 
battery cooling of solid polymer occlusion on inlet and outlet channels are 
avoided. 

DESCRIPTION OF DRAWING - The figure shows the 3D view of the solid polymer 
fuel 

battery. (12, 13) Cathode and anode; (HPy, HPs) Hydrophobic and hydrophilic 
areas. 
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(54) SOLID HIGH POLYMER-TYPE FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reliably secure a passage for gas 
near the water repellent range, to maintain battery performance with 
time, and enable the stable operation by forming the water repellent 
range and the hydrophilic range on the channel terminal on the wall 
surface of an anode side channel. 

SOLUTION: A slit base plate on which slits are provided at the 
specified distances is arranged in relation to a carbon base plate on 
which channels 251 are formed, water repellent coating formed by 
dispersing water repellent resin such as fluorocarbon resin in solvent 
is sprayed from above, and repellent coating is stuck on the side wall 
surfaces of the side wall surface of ribs 252 or the bottom surfaces of 
the channels 251. By this processing, two ranges of the water 
repellent range (a film of water repellent coating) whose water 
repellency is improved and the hydrophilic range in which 

hydrophilicity is relatively improved and a basis of the carbon base plate is exposed are formed on 
surfaces of the channels 251 into a band shape. 
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CLAIMS 

[cSl] The solid-state macromolecule type fuel cell which is equipped with the following and characterized by 
forming the waterproofed-c haracteristics field and the hydro phi lic field in a channejj rjnler at least ajftewall surface of 
the aforementioned anode side channel. The cell which arranged the cathode and the anode on the solid-state poly 
membrane The 1st plate with which the aforementioned anode with which the humidified fuel gas is supplied was 
countered, and the anode side channel was formed. The 2nd plate with which the cathode side channel which countered 
the aforementioned cathode and was prepared was formed. 

[Claim 2] The aforementioned waterproofed-characteristics field and a hydrophilic field are a solid-state 
macromolecule type fuel cell according to claim 1 characterized by being formed in band-like along the circulation 

direction of gas. . . 

[Claim 3] The aforementioned hydrophilic field is the claim 1 characterized by arranging and forming the absorptivity 
material in the wall surface of an anode side channel, or a solid-state macromolecule type fuel cell given in two. 
[Claim 4] The aforementioned absorptivity material is a solid-state macromolecule type fuel cell according to claim 3 
characterized by being the paint which made the principal component mixture of a silica, acrylic resin, and melamine 
resin or polyester, a polyethylene terephthalate, rayon, rayon / polyethylene terephthalate, nylon/polyethylene 
terephthalate, the textile fabrics that make it a principal component any of rayon / poly KURARU to be, a nonwoven 

fabric, or the felt. i_ * • j u 

[Claim 5] It is the solid-state macromolecule type fuel cell which is equipped with the following and characterized by 
********( ing ) the wal i sur face of the aforementioned anode side channel so that waterproofed characteristics may fall 
gradually towards the improvement style side in a way to which gas flows from a channel trailer. The cell which 
arranged the cathode and the anode on the solid-state poly membrane. The 1st plate with which the aforementioned 
anode with which the humidified fuel gas is supplied was countered, and the anode side channel was formed. The 2nd 
plate with which the cathode side channel which countered the aforementioned cathode and was prepared was formed. 
[Claim 6] The wall surface of the outlet side of the aforementioned anode side channel is a solid-state macromolecule 
type fuel cell according to claim 5 characterized by the contact angle of water being 90 degrees or more. 
[Claim 7] The wall surface of the entrance side of the aforementioned anode side channel is a solid-state 
macromolecule type fuel cell for the claim 5 or any of 6 their being. [ which is characterized by the contact angle of 
water being 60 degrees or less ] . 
[Claim 8] The solid-state macromolecule type fuel cell characterized by providmg the following. The cell which 
arranged the cathode and the anode on the solid-state poly membrane. The 1st plate with which the aforementioned 
anode with which the humidified fuel gas is supplied was countered, and the anode side channel was formed. The 
guidance side which guides water so that it may avoid consisting of the 2nd plate with which the cathode side channel 
which countered the aforementioned cathode and was prepared was formed, and water piling up in the edge of the 
outlet side of the aforementioned anode side channel, and blockading a channel. 

[Claim 9] The aforementioned guidance side is a solid-state macromolecule type fuel cell according to claim 8 
characterized by being the inclined plane in which the outlet side trailer of the wall surface of an anode side channel 
was formed by inclining so that the cross section of a channel might spread. 

[Claim 10] The aforementioned guidance side is a solid-state macromolecule type fuel cell according to claim 8 
characterized by avoiding lock out of a channel by making water condense. 

[Claim 1 1] The aforementioned guidance side is a solid-state macromolecule type fuel cell according to claim 8 
characterized by guiding water in the direction which separates from channel space. 

[Claim 12] The solid-state macromolecule type fuel cell characterized by providing the following. The cell which 
arranged the cathode and the anode on the solid-state poly membrane. The 1st plate with which the aforementioned 
anode with which the humidified fuel gas is supplied was countered, and the anode side channel was formed. The 
guidance side which consists of the 2nd plate with which the cathode side channel which countered the aforementioned 



cathode and \#as prepared was formed, there is along the edge of the channel entrance side of the aforementioned anode 
.side channel in a field, and guides water in a channel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to the technology of preventing lock 

out of a gas channel, about a solid-state macromolecule type fuel cell. 

[0002] 

[Description of the Prior Art] A solid-state macromolecule type fuel cell has many things used as the structure where 
the cell which was matched for one solid-state poly membrane side with the cathode, and was matched for the another 
side side with the anode made basic structure what was pinched by the separator member in which the rib and the gas 
channel were formed, and the laminating of much such basic composition was carried out. 

[0003] And although the air as an oxidizer is supplied to a cathode, and the hydrogen as fuel gas is supplied to an anode 
and generated electricity by making it react electrochemically at the time of operation, it is necessary to make a solid- 
state poly membrane into a damp or wet condition, and to secure ion conductivity in this case. Furthermore, the method 
of generally inserting and carrying out water cooling of the cooling plate as the cooling method was taken. On the other 
hand, to JP,5-041230,A, fuel gas and water are supplied separately, it mixes by the anode entrance side to it, and the 
solid-state macromolecule type fuel cell supplied to an anode as vapor-liquid mixture is indicated. 
[0004] In this solid-state macromolecule type fuel cell, since the aforementioned vapor- liquid mixture also makes the 
work as a cooling medium in addition to the supply of fuel gas and the humidification of a solid-state poly membrane 
to an anode, it is not necessary to prepare a cooling plate separately. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the above-mentioned conventional solid-state 
macromolecule type fuel cell, since vapor-liquid mixture flows the inside of a narrow channel, water will pile up in the 
middle of a channel, a channel will blockade by this, and circulation of gas will be checked. If it becomes like this, 
supply of the fuel gas to an anode will become uneven, and a cell voltage will fall. 

[0006] Usually, although a cell is arranged and it operates so that the channel by the side of an anode may run in the 
perpendicular direction in order to make the water in an anode side channel easy to discharge, it does not fully come to 
cancel stay of water. Although the method of overcoming lock out of a channel by, enlarging the pressure of the water 
to supply or the fuel gas to supply on the other hand, and raising the rate of flow in a channel is also considered, by this 
method, the equipment for high-pressure-izing is needed separately, and it cannot be said that it is desirable when 
realizing compact systems, such as portable, especially, since fuel cost also becomes increases. 
[0007] Such a technical problem is a technical problem generated similarly [ not only the thing of the type generated 
using the above-mentioned vapor-liquid mixture but in the type generated using the fuel gas humidified by carrying out 
bubbling underwater ]. Then, this invention is made in view of the above-mentioned technical problem, and is made for 
the purpose of offering the solid-state macromolecule type fuel cell by which a channel is not blockaded when water 
piles up even if it does not enlarge the rate of flow of fiiel gas. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the solid-state macromolecule type 
fuel cell of this invention The cell which arranged the cathode and the anode on the solid-state poly membrane, and the 
1st plate with which the aforementioned anode with which the humidified fuel gas is supplied was countered, and the 
anode side channel was formed, It consists of the 2nd plate with which the cathode side channel which countered the 
aforementioned cathode and was prepared was formed, and the channel wall surface of the aforementioned anode side 
channel is characterized by forming the waterproofed-characteristics field and the hydrophilic field in a channel trailer 
at least. 

[0009] Thus, if 2 of a waterproofed-characteristics field and a hydrophilic field fields are established in the part in 
which especially water tends to pile up, since the path of gas is certainly securable near [ concerned ] the waterproofed- 
characteristics field, also with time, a cell performance is maintained and enables stable operation. Moreover, in order 



to attain the above-mentioned purpose, the solid-state macromolecule type fuel cell of this invention is characterized by 
• **** ***(ing) so that waterproofed characteristics may fall gradually towards the improvement style side in a way to 
which channel termination to gas flows [ the wall surface of the aforementioned anode side channel ]. 
[0010] Water will be smoothly discharged out of a channel by this, lock out of a channel is prevented, and circulation 
of gas is not checked. In addition, if a hydrophilic property is secured by the channel entrance side and such processing 
is performed to the whole region from the entrance side concerned to an outlet side, stay of the water in an entrance 
side can also be prevented and it is more desirable. 

[001 1] Moreover, in order to attain the above-mentioned purpose, the solid-state macromolecule type fuel cell of this 
invention is characterized by allotting the guidance side which guides water so that it may avoid water piling up in the 
edge of the outlet side of the channel of the aforementioned anode side channel, and blockading a channel. The lack-of- 
gasoline state by channel lock out can be avoided by this, and it becomes possible to maintain a cell performance with 
time. ' . f 

[0012] Furthermore, it has the guidance side which there is along a field and guides water to the channel entrance side 
of an anode side channel in a channel. Lock out of the channel by water piling up in a channel entrance side by this is 
avoidable. 
[0013] 

[Embodiments of the Invention] It explains concretely, making a drawing reference hereafter about the form of 
operation of the solid-state macromolecule type fuel cell concerning this invention. 

[Form 1 of operation] Drawing.! is the decomposition perspective diagram showing the solid-state macromolecule type 
fuel cell concerning the form of 1 operation of this invention. 

[0014] The cell 10 which this solid-state macromolecule type fuel cell 1 matched for one solid-state poly membrane 11 
side with the anode 13 (refer to drawing 6 which is in the tooth back of the solid-state poly membrane 1 1, and is not 
visible in drawing 1 ) at the cathode 12 and another side side, The laminating of the compound separator 20 with which 
the cathode side channel 241 and the anode side channel 251 were formed is carried out by turns through gaskets 31 
and 32, and the ends press down and consist of end plates 41 and 42 (refer to un-illustrating and drawing 4 in drawing 
1 ) of a couple. 

[0015] In addition, in drawin g! , although only the cell 10 of one sheet and the compound separator 20 of two sheets 
are displayed, the laminating number of sheets of a cell 10 and the compound separator 20 is set up according to the 
voltage which it is going to output outside. The solid-state poly membrane 1 1 is a thin film which consists of 
perfiuorpcarbon sulfonic acid. A cathode 12 and an anode 13 are the layers of the predetermined thickness made from, 
and platinum support carbon is stuck to them by the hotpress in the center section of the solid-state poly membrane 1 1'. 
In addition, between the cathode 12, the anode 13, and the cathode side channel 241 which counters the each and the 
anode side channel 251, the charge collector (un-illustrating) which gave ******** j s inserted. 

[0016] Drawing^ is the assembly drawing of the compound separator 20. it is shown in this view - as ~ the compound 
separator 20 - the inside space of the separator frame 21 - various kinds ~ it inserts in, and members 23-28 are 
crowded and are constituted The separator frame 21 consists of material, such as plastics, and the septum 22 is 
constructed over the upper part of the inside space, the manifold for hydrogen supply which becomes the upper-limit 
corner section of the separator frame 21 with fuel gas ~ the manifold Holes 21 la and 21 lb and for water supply - 
Holes 212a and 212b are established 

[00 17] in addition, the thing with which a septum 22 divides the manifold slot 2 1 7 for hydrogen supply, and the 
manifold slot 218 for water supply - it is - the manifold for hydrogen supply in the manifold slot 217 - Holes 211a 
and 21 lb - open for free passage ~ the manifold for water supply in the manifold slot 218 — it is open for free passage 
with Holes 212a and 212b the center section of the inside space of the separator frame 21 pinches a dashboard 23, and 
an opposite side (background of drawing^, ) to the cathode side channel substrate 24 inserts [ the anode side channel 
substrate 25 ] in it from one side (side front of drawing 2 ) - having - **** - the lower part of the building envelope 
concerned - the manifold for vapor-liquid mixture discharge - it is a hole 213 

[0018] A dashboard 23 is an airtight glassy-carbon board, the cathode side channel substrate 24 is a board of the porous 
carbon with which two or more channels 241 and ribs 242 were formed horizontally, and the anode side channel 
substrate 25 is a board of the porous carbon with which two or more channels 251 and ribs 252 were formed in the 
perpendicular direction. And in order to prevent stay of water to the inside of the channel 251 of the channel substrate 
25 and to secure the flow of gas, two fields of the hydrophilic field Hpy and the waterproofed-characteristics field Hph 
are formed. 

[0019] In the building envelope of the separator frame 21, the entrance channel substrate 26 is inserted in the anode 
side channel substrate 25 bottom, and the outlet channel substrate 27 is inserted in the anode side channel substrate 25 
bottom. The entrance channel substrate 26 is the member of the shape of a strip which consists of plastics in which the 
entrance channel 261 and the rib 262 were formed, and although the entrance channel 261 is the channel 251 and this 



pitch of the anode side channel substrate 25, the sense of the front reverse side is attached on the contrary. Moreover, 
-the outlet channel substrate 27 is also the same member as the entrance channel substrate 26, and the outlet channel 271 
and the rib 272 are formed. 

[0020] The channel 251,261,271 of these three channel substrates 25, 26, and 27 is mutually open for free passage, and 
- has become the path where vapor-liquid mixture circulates, a hole band-like in the rib 262 top of the entrance substrate 
26 - the substrate 28 is attached This Koki board 28 is for generating vapor-liquid mixture by each entrance channel 
261, the above-mentioned manifold slot 218 and the above-mentioned entrance channel 261 are divided, and the pore 
281 for distributing water to each entrance channel 261 is established. 

[0021] a hole — the thing which established pore by etching as a substrate 28 to metal (stainless steel of SUS304 and 
SUS316 grade, Ti steel) sheet metal or the sheet metal made from ceramics (aluminum203 grade), or the thing which 
established pore to the sheet metal (a polyester system, a ABS system, par phenyl oxide system, etc.) made from 
plastics can be mentioned 

In order to secure the hydrophilic field Hpy and the waterproofed-characteristics field Hph on the [hydrophilic field 

Hpy and waterproofed-characteristics field Hph] channel substrate, the method of forming relatively the field where 

waterproofed characteristics are high is easy by ********(ing) the part or carrying out hydrophilic processing of the 
******** 

[0022] As the formation method of two concrete fields Hpy and Hph, the paint of waterproofed characteristics or a 
hydrophilic property is sprayed applied to the substrate front face which makes a channel 251, or the method of making 
sheets, such as textile fabrics of waterproofed characteristics or a hydrophilic property, a nonwoven fabric, and felt, 
adhere to the inside of the channel 251 in a channel substrate front face is mentioned. The textile fabrics and the 
nonwoven fabric which consist of a paint, a fluororesin, etc. of the waterproofed characteristics which make a solvent 
come to distribute the resin of waterproofed characteristics, such as a fluororesin, as a waterproofed-characteristics 
material, and the felt can be used. 

[0023] Moreover, as a hydrophilic material, the paint which consists of mixture (Kansai Paint Co., Ltd. make) with a 
silica, acrylic resin, and melamine resin, polyester, a polyethylene terephthalate, rayon, rayon / polyethylene 
terephthalate, nylon/polyethylene terephthalate, the above-mentioned textile fabrics that make rayon / poly KURARU a 
principal component, a nonwoven fabric, and the felt can be used (A/B means that it is the mixture of A and B.). The 
paint and each sheet of these hydrophilic properties are excellent in absorptivity. 

[0024] When the method of forming a waterproofed-characteristics field by spraying a paint is mentioned as an 
example, as it is shown in drawing 3 By arranging the slit substrate I by which Slit S was established by the 
predetermined interval to the carbon substrate in which the channel 251 was formed, and spraying the paint of the 
waterproofed characteristics which make a solvent come to distribute the resin of waterproofed characteristics, such as 
a fluororesin, from this upper part A waterproofed-characteristics paint is made to adhere to the side-attachment-wall 
side of a rib 252, or the base of a channel 251. 

[0025] Thus, two fields of the waterproofed-characteristics field Hph (film of a waterproofed-characteristics paint) 
whose waterproofed characteristics improved, and the hydrophilic field Hpy which the base of the carbon substrate 
whose hydrophilic property improved relatively by not performing processing comes to expose will be formed in band- 
like by processing at channel 251 wall surface. Although especially the area to the wall surface of the channel 251 of 
the waterproofed-characteristics field Hph is not limited, in order to fully secure the path of gas, it is desirable to form 
in the field of 1 / 3 - 2/3 of the wall surface cross section of a channel 251. 

[0026] Moreover, although it is desirable to reach throughout an outlet side from the entrance side of a channel 251 for 
reservation of a gas passageway, and to give this effect will be done so if processed to the channel 

termination in which water tends to pile up especially at least. By setting up the area of Slit S, the forming face product 
of the waterproofed-characteristics field Hph can be changed easily, and it can also be formed so that the slit substrate I 
may be made to slide relatively suitably to a carbon substrate using the same slit substrate I and it may become a 
predetermined area. 

[0027] Moreover, when forming a hydrophilic field by spraying a hydrophilic paint, it can form similarly. Thus, if a 
hydrophilic paint is made to adhere, the field whose hydrophilic property improved will be formed in channel 251 wall 
surface, and the field where waterproofed characteristics are high will be formed in the relative target which does not 
process by it. By hydrophilicity-processing, or ** *****(ing) a part of wall surface of a channel, and forming 
relatively the field where waterproofed characteristics are high, although the above-mentioned method secured the 
hydrophilic field and the waterproofed-characteristics field, it may form two fields using the formation material of not 
only this but both a hydrophilic property and waterproofed characteristics. 

[0028] [Explanation about operation operation of fuel cell] drawing 4 is drawing showing signs that the solid-state 
macromolecule type fuel cell 1 is operated. Drawing 5 is the X-X line cross section of drawing 1 , and drawing 6 is the 
Y-Y line cross section of drawing 1 . In drawing 4 -6, a white arrow shows the flow of water, a thin solid line arrow 



shows the flow of hydrogen, and the thick line arrow shows the flow of vapor-liquid mixture. Moreover, the dashed 
line arrow shows the flow of air. 

[0029] the manifold for hydrogen supply of the hydrogen bomb 2 to the solid-state macromolecule type fuel cell 1 in 
hydrogen - Holes 211a and 21 lb are supplied (refer to drawing 4 ), and it is distributed to the manifold slot 217 of 
each separator And it is further distributed to the entrance channel 261 from each manifold slot 217, and flows below 
toward a channel 251 (refer to drawing 6 ). on the other hand, water makes a pump 3 drive - the vapor-liquid liberating 
tank 4 to the heat exchanger 5 « going - the manifold for water supply of the solid-state macromolecule type fuel cell 
1 - Holes 212a and 212b are supplied (refer to drawing 4 ), and it is distributed to the manifold slot 218 of each 
separator And it is further distributed to the entrance channel 261 through pore 281 from each manifold slot 218, it is 
mixed with the above-mentioned hydrogen within each entrance channel 261, and vapor-liquid mixture is generated 
( drawing 5 , six references). 

[0030] while the vapor-liquid mixture generated within the entrance channel 261 supplies hydrogen to an anode 13, 
passing a channel 251 - the solid-state poly membrane 1 1 - humidifying - a channel 271 - passing - a manifold - it 
is discharged besides the solid-state macromolecule type fuel cell 1 from a hole 213 ( drawing 4 , six references) 
Moreover, the work as a refrigerant which cools the solid-state macromolecule type fuel cell 1 also makes this vapor- 
liquid mixture. 

[0031] Drawing 7 is a Z-Z line cross-section important section enlarged view in drawing 1 , and is the ** type view 
showing the state where the vapor-liquid mixture in a channel 251 flows. Thus, the vapor-liquid mixture which flows a 
channel 251 forms the steam separation style in fact, as shown in drawing 7 . That is, since the above-mentioned 
waterproofed-characteristics field Hph flips the water in vapor-liquid mixture and can draw water near to the 
hydrophilic field Hpy, gas (hydrogen gas and steam) flows near the waterproofed-characteristics field Hph, and, on the 
other hand, water flows near the hydrophilic field Hpy. 

[0032] Therefore, when water piles up in the middle of channel 251, a channel blockades and the flow of gas is not 
checked. If a hydrophilic property uses what has absorptivity highly in forming the hydrophilic field Hpy by arranging 
a hydrophilic material, water will be held in the hydrophilic Field Hpy concerned, and a water retention layer will be 
formed. Thus, the cooling effect is also done so, while moisturizing a solid-state poly membrane certainly with the 
steam evaporated from this water retention layer, if a water retention layer is formed. Therefore, it is not necessary to 
carry out cutting to producing a channel substrate using a substrate like the porous carbon with which water is easy to 
be held at the substrate itself, and is effective in the ability to press material like expansion carbon and produce a 
substrate cheaply. 

[0033] In addition, if the point which can humidify a solid-state poly membrane broadly is taken into consideration 
when it is going to form a water retention layer in this way, absorptivity material will be considered as to arrange in the 
base of a channel is more desirable, adjustment of the amount of water supplied to the solid-state macromolecule type 
fuel cell 1 ~ a water-pressure gauge (P shows in drawin g 4 ) - a hole - it carries out by controlling the output of a 
pump 3 to become predetermined water pressure, measuring the water pressure concerning a substrate 28 
[0034] Although only the amount of water which obtains the cooling power which maintains the solid-state 
macromolecule type fuel cell 1 at a predetermined operating temperature (about 80 degrees C) as amount of water to 
supply is required, in order to supply the hydrogen to an anode 13 smoothly, it is desirable to set it as the fewest 
possible amount of water. The vapor-liquid mixture which returned to drawing 4 and was discharged from the solid- 
state macromolecule type fuel cell 1 flows into the vapor-liquid liberating tank 4, the water separated and divided into 
unreacted hydrogen and water is reused, and combustion processing of the unreacted hydrogen is carried out with a 
combustor (un-illustrating). 

[0035] In addition, it is also possible to prepare piping which sends the unreacted hydrogen separated by the vapor- 
liquid liberating tank 4 to the anode side of the solid-state macromolecule type fuel cell 1, and to reuse unreacted 
hydrogen. Air is sent into the solid-state macromolecule type fuel cell 1 via an air supply manifold (un-illustrating) 
from a fan (un-illustrating). And oxygen is supplied to a cathode 12, passing a channel 241, and it is discharged from 
the solid-state macromolecule type fuel cell 1. 

[0036] By this solid-state macromolecule type fuel cell 1, as explained above, since the flow of the gas in the channel 
251 by the side of the anode with which vapor-liquid mixture circulates is secured, hydrogen gas will be stabilized and 
supplied to an electrode and can maintain the cell voltage in early stages of operation with time. 
[Gestalt 2 of operation] Except differing in the **** *** method of the channel substrate 25, since the gestalt of this 
operation is the same composition as the solid-state macromolecule type fuel cell 1 of the gestalt of the above- 
mentioned implementation, it explains only difference. 

[0037] Here, it is processed so that the whole formation wall surface surface of a channel 251 may be applied to an 
outlet side from an entrance side and waterproofed characteristics may become large continuously. The power 
generation which the problem that a channel was blockaded when it will be discharged smoothly out of a channel since 



the water in vapor-liquid mixture is flipped in an outlet side with high waterproofed characteristics, it becomes water 
. drop-like and contact resistance with a substrate becomes small, and water piles up in a channel 251 was solved, and 
was stabilized like the gestalt 1 of operation is attained. 

[0038] Although obtained a grade, water may pile up in the discontinuous part which the effect which discharges this 
water ******* only the outlet side edge of a channel 25 1, and has also raised the waterproofed characteristics of the 
portion and which hits the boundary line of the low portion of waterproofed characteristics, and a portion with high 
waterproofed characteristics in this case. On the other hand, flow eccrisis of the water will be carried out smoothly, 
without stay of the water in such a discontinuous part arising, if waterproofed characteristics are changed continuously 
as mentioned above. 

[0039] ******** i s performed by spraying the above-mentioned paint, scanning [ in the direction which intersects 
perpendicularly with a vapor-liquid mixture flow direction along a channel substrate front face ] the nozzle on which 
the above-mentioned waterproofed-characteristics paint is made to spray towards an outlet side from a channel entrance 
side in the shape of a line. If spraying time is gradually lengthened towards an outlet side and the amount of spraying is 
increased by controlling the speed which scans this nozzle to become late as it goes to an outlet side, waterproofed 
characteristics can be turned to a channel outlet side, and can be gradually made high. 

[0040] Furthermore, if a hydrophilic property is secured to the substrate wall surface of the entrance side of a channel 
251 (for example, the hydrophilic property of a carbon substrate is secured, without spraying a waterproofed- 
characteristics paint), lock out of the channel by the water in the vapor-liquid mixture from the entrance channel 261 
piling up in the entrance portion of a channel 25 1 will be prevented, and as mentioned above, it will contribute to 
improvement in the performance of a cell. 

[0041] Next, it explains in [ effect / drainage / above-mentioned ] instantiation. The lock out situation of the channel 
251 at the time of above-mentioned carrying out ******** of the channel substrate 25 on condition that various was 
observed. The contact angle of the water to a channel substrate prescribed the conditions of ******** 9 and they were 
********(ed) so that the contact angle of the entrance side of a channel 251 and an outlet side might serve as a value 
shown in Table 1. 
[0042] 
[Table 1] 
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In this way, the nitrogen gas of 10 mL/min and the water of 0.1 mL/min were mixed and supplied to the produced 
channel substrate per channel, and the situation that the water in a channel flowed was observed. This result was 
written together to the above-mentioned table 1 . In addition, when 20 degrees is the value of the carbon substrate itself 
in the contact angle of Table 1 and it gives this ********, waterproofed characteristics improve and the contact angle 
of water becomes large rather than this. 

[0043] Since water will pile up near an outlet and a channel will be blockaded if the contact angle of the water of a 
channel outlet side becomes smaller than 90 degrees so that clearly also from this result, in an outlet side, the contact 
angle of water is understood that it is desirable to set it as 90 degrees or more. Since water will pile up in an entrance 
side on the other hand if the contact angle of the water of a channel entrance side exceeds 60 degrees even if the 
waterproofed characteristics of a channel outlet side are highly excellent in drainage, it can be said that it is desirable to 
set it as 60 degrees or less. 

[0044] Lock out of a channel is observed, in addition ~ although it does not come to blockade a channel completely 
when the contact angle of the water of a channel outlet side is 90 degrees - being intermittent (rarely) ~ Since lock out 
of a channel was intermittently observed when the contact angle of the water of a channel entrance side was 60 degrees, 
m order to reduce possibility that a channel blockades, as much as possible It shows the result of Table 1 that it is also ' 
more desirable to set the contact angle of the water of 120 degrees or more and a channel outlet side as 40 degrees or 



less as for the contact angle of the water of a channel outlet side. 
. [0045] [Form 3 of operation] Drawing 8 is the important section decomposition perspective diagram of the solid-state 
macromolecule type fuel cell concerning the form of this operation. The water feed hopper 301 and the vapor-liquid 
mixture feed hopper 302 which form the supply manifold of water and vapor-liquid mixture at the time of a laminating 
are established by the upper part of the solid-state poly membrane 1 1 which forms a cell 10, and the vapor-liquid 
mixture exhaust port 303 which forms the discharge manifold of vapor-liquid mixture at the time of a laminating is 
established by the lower part at it. Moreover, the air supply mouth (un-illustrating) and the air exhaust port 304 which 
form air supply and a discharge manifold are established by the direction [ upper left ] flank and the lower right flank, 
respectively. 

[0046] On the other hand, the separator board 305 consists of a main part 306 of separator which has crevice 306a 
formed in front reverse side both sides, and the anode side channel substrate 307 laid on the bottom plate of the crevice 
306a concerned and a cathode side channel substrate (it is and is not visible to a tooth-back side.). The water feed 
hopper 308 and the vapor-liquid mixture feed hopper 309 which form the supply manifold of water and vapor-liquid 
mixture at the time of a laminating are established by the upper part of the main part 306 of separator, and the path T 
which shows vapor-liquid mixture to an anode side channel is secured in the front face of the lower part in it. 
[0047] And at the time of a laminating, the vapor-liquid mixture exhaust port 310 which forms a discharge manifold is 
established by the lower part of the main part 306 of separator. Moreover, the air supply mouth 311 and the air exhaust 
port 312 which form air supply and a discharge manifold are established by the direction [ upper left ] flank and the 
direction [ lower right ] flank, respectively. And the solid-state macromolecule type fuel cell in the form of this 
operation is carrying out composition in which the bubbler 313 which generates vapor-liquid mixture was inserted, 
when the predetermined-number laminating of the above-mentioned cell 10 and the separator board 305 is carried out 
by turns and they blow hydrogen underwater into a vapor-liquid mixture supply manifold. 

[0048] the porosity of the shape of a pillar in which, as for the bubbler 313 concerned, the centrum 314 which consists 
of a sintered metal of 5 micrometers of diameters of a mesh, and serves as passage of hydrogen along with a medial 
axis was formed - the covering devices 316a and 316b of a couple are formed in the ends of a member 315, and it is 
constituted And hydrogen can be sent now into one covering device 316a through the hydrogen supply pipe 317 at a 
centrum 314 (in addition, see Japanese Patent Application No. 7-296414 about the detail of each above-mentioned 
composition). 

[0049] Next, the configuration of the anode side channel substrate 307 is explained in detail. The creativity which 
makes water condense is put on the channel outlet side, and, thereby, this anode side channel substrate 307 avoids lock 
out of a channel. That is, as shown in drawing 8 , the amount of [ of rib 307a ] trailer cuts the anode side channel 
substrate 307 concerned aslant to a downstream, it lacks it in it, and it is fabricated in the shape of a taper so that the 
width of face of a rib may become thin gradually. 

[0050] Based on such a channel configuration, the water of a channel trailer is guided along the side-attachment-wall 
side of rib 307a with surface tension, and is condensed at the termination of channel 307b. And if the gravity which the 
condensed waterdrop grows and is applied to the waterdrop overcomes surface tension, it will be suitably discharged 
out of a channel. Therefore, the path of gas will be secured to a part for the center section of a channel. 
[0051] In addition, as a channel configuration which makes water condense by the channel trailer in this way, not only 
this but the following various configurations can be mentioned. It explains referring to drawing 9 and drawing 10 
which are the expansion perspective diagram of the outlet portion of a channel substrate. 

** As shown in drawing 9 , you may fabricate a substrate in the configuration cut and lacked so that the amount of [ of 
the base of a channel ] center section might cave in to an upstream by the trailer of channel 307b. 
[0052] By considering as such a configuration, the water of a channel trailer is guided along with the rib 307a side 
attachment wall of a channel with surface tension, and water is condensed by part for the point, and it is discharged out 
of a channel. 

** As shown in drawing 10 , by the channel substrate 307 concerned, it cuts in the shape of a taper, and it lacks and the 
trailer of rib 307a is fabricated by the downstream so that it may become low gradually. 

[0053] Near the termination of channel 307b, the water which channel 307b Flows along a rib 307a side-attachment- 
wall side with surface tension is condensed by **** 307c in the edge of a rib, and is discharged to the channel exterior 
by this. In addition, in the form of this operation, if the form 1 of the above-mentioned implementation or the form 2 of 
operation is combined and *******(ing) or hydrophilic processing of the channel inside is carried out as mentioned 
above, the effect of avoiding lock out of a channel further will become remarkable. 

[0054] [Form 4 of operation] Except the solid-state macromolecule type fuel cell of the form of this operation differing 
in the form which prevents stay of the water of the outlet side of an anode side channel, since other composition is the 
same as that of the form 3 of the above-mentioned implementation, only difference is explained. Drawing 1 1 is the 
expansion perspective diagram (arrow U view front view is included within the double-line limit.) of the outlet portion 



of a channel substrate. 

[0055] As shown in drawing 1 1 , in the channel substrate 307 by the side of the anode of this solid-state macromolecule 
type fuel cell, 307d of taper-like water derivation boards with which a nose-of-cam side is pressing hard gradually is 
attached in the trailer of channel 307b. In addition, with the gestalt of this operation, the thing of the same quality of the 
material as the channel substrate 307 is used for the 307d of the water derivation boards concerned. Thus, by attaching 
307d of water derivation boards, the water which flows in the state where it stuck to the substrate front face will be 
guided by the surface tension of water along the field of 307d of water derivation boards, and will be discharged out of 
channel 307b. Therefore, by water stay, without being prevented, it is stabilized and circulation of gas can demonstrate 
a cell performance. 

[0056] In addition, in the gestalt of this operation, if the gestalt 1 of the above-mentioned implementation or the gestalt 
2 of operation is combined and ********(i n g) or hydrophilic processing of the channel inside is carried out as 
mentioned above, the effect of avoiding lock out of a channel further will become remarkable. 

[Gestalt 5 of operation] Since the solid-state macromolecule type fuel cell concerning the gestalt of this operation is the 
same as that of the gestalt 3 of the aforementioned implementation except differing in the configuration of the entrance 
side of the channel substrate 307, only difference is explained. 

[0057] The channel substrate 307 concerned is devising the configuration of an entrance portion so that water may tend 
to enter in a channel. Specifically, the following gestalten can be mentioned. It explains referring to drawing 12 which 
is the expansion perspective diagram of the entrance portion of a channel substrate - drawing 15 . In addition, in 
drawing 14 , the direction view front view of arrow W is included within the double-line limit. 
[0058] ** As shown in drawing 12 , the entrance portion of the channel substrate 307 concerned is fabricated so that a 
cross section may be gradually expanded towards a vapor-liquid mixture flow direction upstream, and Slope SL is 
established in the channel side attachment wall. Since water is guided along this slope SL by this and flows smoothly in 
a channel in a channel entrance portion by it, stay of the water near an entrance can be prevented. 
[0059] ** As shown in drawing 13 , the channel substrate concerned is fabricated in the shape of [ from which the 
amount of / of rib 307a / point becomes narrow (thinly) gradually towards the direction of the upstream ] a taper while 
cutting and lacking so that slot 307e to which the amount of [ of the entrance side of a channel ] point caved in towards 
the direction of a vapor-liquid mixture flow direction lower stream of a river may be made. By this, in addition to being 
guided in a channel along the field where the above-mentioned taper portion inclined, water is guided along the field 
which forms slot 307e, water will be condensed in the valley of slot 307e, and the clarified water concerned will be 
introduced in a channel. 

[0060] ** As shown in drawing 14 , 307f of water introduction boards fabricated in the shape of a taper so that it might 
be pressing hard towards a vapor- liquid mixture flow direction upstream is attached in the channel substrate upstream 
section. Along with the slope portion of the 307f of the water introduction boards concerned, water is guided by this in 
a channel. 

[0061] ** As shown in drawing 15 , it is set up by the channel base so that 307g of guide plates may become parallel to 
rib 307a at the channel upstream section. According to this composition, along the field of 307g of guide plates, water 
will be guided in a channel and prevents water stay in the channel entrance section with the surface tension of water. In 
addition, in the form of this operation, if the form 1 of the above-mentioned implementation or the form 2 of operation 
is combined and ********(ing) or hydrophilic processing of the channel inside is carried out as mentioned above, the 
effect of avoiding lock out of a channel flirther will become remarkable. 

[0062] Moreover, if it combines with the gestalt 3 of the above-mentioned implementation, or the gestalt 4 of 
operation, since not only a channel entrance side but lock out of the channel in a channel outlet side is avoidable, it is 
more desirable. Furthermore, if it combines with the gestalt 1 of operation, or the gestalt 2 of operation, reliability will 
increase further. 

[Modification] To say nothing of not being limited to the gestalt of the above operation, this invention can be carried 
out with various gestalten within limits which do not deviate from the summary of this invention, and can consider the 
following modifications. 

[0063] Namely, (1) Although the configuration was devised in order to restrict to the channel substrate by the side of an 
anode, and to ******** or to promote drainage, needless to say, not being limited to this can be adapted with the 
gestalt of each above-mentioned implementation, similarly to the channel substrate by the side of a cathode. In this 
case, the effect of preventing the flow of the air (oxidizer) by the produced water generated with an electrochemical 
reaction with a cathode piling up in the channel by the side of a cathode being checked is done so. 
[0064] Although the case of the method which supplies vapor-liquid mixture to a cell and humidifies cell cooling and a 
solid-state poly membrane now with the gestalt of each above-mentioned implementation was explained, (2) Not only 
in this Even if it is the case where hydrogen gas is underwater humidified and supplied by the method old [, such as 
carrying out bubbling of the hydrogen gas, ], since it will generate, the problem of lock out of the channel by water 



piling up cannot be overemphasized by that it can be coped with also to this problem. 
.[0065] • 

[Effect of the Invention] As explained above, the solid-state macromolecule type fuel cell of this invention The cell 
which arranged the cathode and the anode on the solid-state poly membrane, and the 1st plate with which the 
aforementioned anode with which the humidified fuel gas is supplied was countered, and the anode side channel was 
formed, It consists of the 2nd plate with which the cathode side channel which countered the aforementioned cathode 
and was prepared was formed, the wall surface of the aforementioned anode side channel Since the waterproofed- 
characteristics field and the hydrophilic field are formed in the channel trailer at least, the path of gas can be certainly 
secured near the waterproofed-characteristics field, also with time, a cell performance can be maintained, and the stable 
voltage can be obtained. 

[0066] If the aforementioned hydrophilic field is formed for an absorptivity material here, the hydrophilic field 
concerned will serve as a water retention layer by holding water, and the humidity of a solid-state poly membrane and 
cell cooling will be certainly made using the water of this water retention layer, therefore, forming a water-retention 
layer by using the thing of the effective quality of the material high [ of water retention ] for an old substrate itself - 
forming a water-retention layer cheap, if an absorptivity material allots such, although carrying out - carrying out 
[0067] The paint which made the principal component mixture of a silica, acrylic resin, and melamine resin or 
polyester, a polyethylene terephthalate, rayon, rayon / polyethylene terephthalate, nylon/polyethylene terephthalate, the 
above-mentioned textile fabrics that make it a principal component any of rayon / poly KURARU to be, a nonwoven 
fabric, or the felt can be used for this absorptivity material. 

[0068] Here, if the channel wall surface of the aforementioned anode side channel is ********( e( i) so that 
waterproofed characteristics may fall gradually towards the improvement style side in a way to which gas flows from a 
channel trailer, improvement in the drainage in channel termination can be aimed at. In this case, it is suitable to avoid 
the lock out by the channel outlet side if the contact angle of water is set as 90 degrees or more in the wall surface of 
the outlet side of an anode side channel. 

[0069] Moreover, it is suitable to avoid the channel lock out by the channel entrance side if the contact angle of water is 
set as 60 degrees or less in the wall surface of the entrance side of an anode side channel. Moreover, the guide plane 
which guides water so that it may avoid that water piles up in the edge of the outlet side of an anode side channel, and 
the solid-state macromolecule type fuel cell of this invention blockades a channel is prepared. According to this, the 
stable power generation is attained, without checking the flow of gas. 

[0070] As a gestalt which guides water in the direction which avoids blockading a channel here, the gestalt which 
condenses water, and the gestalt which guides water in the direction estranged from channel space are mentioned as a 
rational gestalt. Moreover, the power generation which the solid-state macromolecule type fuel cell of this invention 
could avoid the lack-of-gasoline state by water piling up in a channel entrance portion since the guide plane which 
there is along a field and guides water in a channel is allotted to the edge of the channel entrance side of the 
aforementioned anode side channel, and was stabilized is attained. 



[Translation done.] 



